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Abstract

Background: The WHO considers elderly as an individual who is > 60 y of age, and there are > 37.7 million elderly
people. In 2006, the ACERTO Project (Acceleration of Total Post-Operative Recovery) was introduced in Brazil in
colorectal surgeries, and in elderly orthopedic femur fractures in 2010, with primary objective for the patient to early
return to independent life. The objective of this descriptive study is to evaluate the clinical results 870 elderly
patients undergoing surgical treatment of femoral fractures in ten years (2010-2019) after employing the
perioperative acceleration protocol.

Methodology: It was a cross-sectional, prospective study in patients > 60 y, of both genders, undergoing corrective
hip fracture for ten years at a hospital covered by the Brazilian Public Health System (SUS). The data regarding
preoperative condition of the patients, fasting status, mode of anesthesia, drugs used, intra-operatively measured
variables and immediate post-operative variables measured in the PACU, quality of lumbar plexus block analgesia,
presence of delirium in the first day of postoperative was obtained from the study protocol. The deaths during the
first postoperative month were noted.

Results: A total of 829 patients underwent surgery for a fracture of the hip, under spinal anesthesia, of whom 583
were women and 246 were men. The average hospital stay was 10.2 + 7.1 days, and it was associated with the age.
The mean fasting time was 2:50 + 0:32 h. The dose of isobaric bupivacaine was 9.62 + 1:85 mg. The cephalad spread
varied from T12 to T5. The duration of the spinal block was 2:50 + 0:38 h, the time for the use of dextrinomaltose in
PACU was 1:39 + 0:47 h, the time in the PACU was 2:03 + 0:46 h and the time to reintroduce normal meals was 6:18
+ 1:02 h. Arterial hypotension occurred in 36 (4.3%) patients, bradycardia in 4 (0.4%), and delirium in 16 patients.
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Eleven (1.3%) patients were sent to the ICU due to surgical problems. There were no deaths directly related to
anesthesia or surgery.

Conclusion: The implementation of the ACERTO Project in 829 patients with femur fracture of the Brazilian Public
Health System, showed favorable results regarding length of stay, patient satisfaction, decreased use of bladder tube
and drains, and referral to ICU, with early discharge to residence.

Key words: Anesthesia, Spinal; Elderly patient; Fasting; Fast-track surgery; Human; Intensive Care Unit; Mortality;
Perioperative care; Surgery, Orthopedic.
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1. Introduction

The World Health Organization (WHO) considers
elderly as an individual who is 60 y of age or older. There
are 37.7 million elderly people in Brazil.! It has been
estimated that the proportion of elderly people, which in
2010 was 7.3%, could reach 40.3% in 2100.

The introduction of a fast recovery system in elective
operations has been an important boost in the recent past.
After the initial application of the method in colorectal
surgeries in 2000,2 Brazil adopted it with Acceleration of
Total Post-Operative Recovery (ACERTO) Project in
general surgery in 2006.°

The data from the Hospital Information System of the
Unified Health System (SIH-SUS), and the Poisson
regression model, showed that more than 181 thousand
cases of femur fractures in the elderly occurred during
the period between 2008-2012, with a predominance of
females.*

In 2021, 13% of the population of Paraiba was people >
60 y old. In a recent study using data from DATASUS,
hospitalization 2,091 cases, with 1,494 (71.45%) female
and 597 (28.55%) male with femoral fractures were
recorded between 2013 and 2016 in the state of Paraiba.®

In 2010, a project was started at Jodo Pessoa to accelerate
postoperative recovery, as the ICU had only eight beds,
and all old patients with femur fractures, were admitted
to the Complexo Hospitalar Mangabeira (CHM ), were
operated upon under spinal with morphine and shifted to
the ICU.5 In 2010, the implementation of the ACERTO
Project began with patients over 60 y of age, with a
complete modification of the conduct in patients with
femoral fractures, and the results were published in
2014.5 Use of this new approach allowed an earlier return
to food while still in the post-anesthesia care unit
(PACU), withdrawal of spinal opioids, and analgesia by
regional blocks, with an earlier return to home.

Some studies carried out in Brazil showed that femur
fractures in the elderly had a high incidence of adverse
events, a constant increase in hospitalization, high
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mortality and high cost.” It is known that to reduce the
length of hospital stay and mortality in this group of
patients, the operative procedure needs to be performed
within 48 h of hospital admission,® and that a delay for
more than seven days, due to non-availability of an ICU
bed, contributed to the high mortality and the bad
outcome.® In 2010, the CHM (SUS) did not have an
electronic medical record, so the implementation group
of Project ACERTO used an Excel spreadsheet to record
the data.

The objective of this descriptive study was to evaluate
the clinical results after implantation of a perioperative
acceleration protocol in the target population of the
patients over 60 y of age undergoing surgical treatment
of femoral fractures over a period of 10 y (2010-2019).

2. Methodology

The prospective study was carried out during 10 y, for
all patients over 60 y, who underwent corrective
operations for femur fractures. The protocol was
approved by the Research Ethics Committee (No.
171,924) and registered on Platform Brasil (CAAE:
09061312.1.0000.5179). During the pre-anesthetic visit
the project was explained to the patient and family, and
all patients signed an informed consent.

The inclusion criteria were; all elderly patients with a
fracture femur, admitted to the CHM, normovolemic,
without neurological disease or coagulation disorders, no
infection at the lumbar puncture site, no evidence of
agitation and/or delirium, no indwelling urinary catheter,
hemoglobin level > 10 g%, anesthetized under spinal
anesthesia without opioids and lumbosacral plexus block
for analgesia and who were not admitted to the ICU.

The exclusion criteria for this study were: use of spinal
anesthesia with puncture in lateral decubitus position,
use of a pencil point needle (Whitacre), undergoing
continuous spinal anesthesia (CSA) or combined
epidural spinal anesthesia (CESA).
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Assessed for eligibility
(n =870

A 4

Excluded (n = 41)
Intebsive Care Unit (n = 9)
Continuous Spinal
Anesthesia (n = 3)
Continuous Epidural
Spinal Anesthesia (n = 3)
Age 260y (n=2)
Whitacre (n = 10)
Lateral Decubitus (n = 14)

The CHM did not have
magnetic  resonance
imaging (MRI) or
equipment to perform
echocardiography.
Thus, the elderly were
evaluated jointly by a
geriatrician, by the
anesthesiologist
responsible  for the
implementation of the
ACERTO project and

by an  orthopedic
+ surgeon.
Analyzed Patients included in the
(n = 829)

study received food the
day before the
operation, 200 mL of
maltodextrin 2 to 4 h before shifting to the operating
room (OR). The surgeries were performed until 2 pm and
the patients were retained in the PACU until the end of
the block effect, when they were again given 200 mL of
maltodextrin. After 30 to 60 min, if the patients accepted
oral feeding without nausea or vomiting, they were
referred to the ward, without intravenous hydration and
with free diet allowed in the ward. All these times were
recorded.

Figure 1: Patient flow diagram

All patients received standard anesthesia. No
preanesthetic medication was administered in the room.
After insertion of a 20G or 18G IV catheter, infusion of
Ringer's lactate solution was started in parallel with 6%
hydroxyethyl starch solution. Cefazolin 2 G and
dexamethasone 10 mg were administered V.
Monitoring in the OR included continuous ECG in the
CMb5 position, NIBP, pulse oximetry and capnography.
No patient was passed a urinary catheter. After sedation
with intravenous ketamine (0.1 mg/kg) and midazolam
(0.5 to 1 mg), skin was cleansed with alcoholic
chlorhexidine, spinal puncture was performed with the
patient in the sitting position, through the median route
in the L2-3 or L3-4 interspaces, after skin infiltration
with 1% lidocaine. Quincke needles 25, 26 or 27G were
used without introducer. Isobaric bupivacaine 0.5%, 6 —
15 mg was injected. Patients were immediately placed in
the supine position to start the operation. Hypotension
(SBP decrease > 30%) was treated with etilefrine (2 mg
IV) while bradycardia (HR < 50 bpm) was treated with
atropine (0.5 mg 1V). At the end of the operation, the
patients received tenoxicam 40 mg and dipyrone 40
mg/kg in 50 mL of Ringer’s solution.

Postoperative analgesia was performed using anterior
(inguinal) or posterior (psoas compartment) lumbar
plexus block. In patients scheduled for the first time, the
block was performed before spinal anesthesia in the
PACU and, in the others, at the end of the surgical
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procedure in the OR. Blockade was performed with a 50
mm needle for inguinal or 100 mm needle for psoas
compartment block, connected to a peripheral nerve
stimulator (HNS 12 Stimuplex®, B.Braun Melsungen
AG) regulated to release a square pulsatile current of 0.5
mA, with a frequency of 2 Hz, seeking to obtain
contraction of the quadriceps femoris muscle. Once the
desired contraction was achieved, 20 mL of 0.5%
enantiomeric excess levobupivacaine + 20 mL of 2%
lidocaine with epinephrine were injected in the block
performed before the operation or 40 mL of 0.25%
enantiomeric excess levobupivacaine at the end of the
operation. The CHM did not have an ultrasound device
for performing peripheral nerve blocks.

Analgesia was evaluated by the needle prick and cold
test to determine the extent of sensory block in the
anterior thigh region (quadriceps femoris muscle) after
the block was completed in the PACU and on the
morning after the operation in the ward. The moment of
the first painful complaint was noted. Patients were
transferred to the room without IV hydration, and
received dipyrone 1 g 6/6 h and cefazolin 1 g 6/6 h.

The data were recorded at four times:

1. Before arrival in the OR: (a) time of hospitalization
until the date of the operation, (b) number of
postponements of the surgery, (c) fasting time.

2. During the surgical procedure: (a) dose of the
anesthetic used, (b) volume replacement with Ringer's
lactate and 6% hydroethyl starch solutions, (c) need for
blood replacement, (d) hypotension and correction with
etilephrine, (e) bradycardia and correction with atropine,
(f) surgical time (from venous access to the end of the
operation);

3. In the PACU: (a) motor blocking time, (b) food time
(completion of the operation until oral maltodextrin), (c)
length of stay in the PACU (completion of the operation
until high of the PACU), (d) feeding time (end of
operation to oral feeding in the ward), (e) incidence of
nausea and vomiting;

4. In the ward on the morning of the 1st postoperative
day: (a) duration of analgesia provided by the block, (b)
oral feeding and time for the first meal, (c) need of a
urinary catheter, (d) mental confusion, (e) need of
venous hydration, (f) condition at hospital discharge.

Statistical Analysis

To analyze the interval data, we used the Kruskal-Wallis
test. The Kruskal-Wallis test is indicated to test the
hypothesis that three or more populations have equal
distribution or not. Kruskal-Wallis test is a non
parametric one way ANOVA. To analyze the categorical
data, we used the chi-square independent test. A
significant value of P suggests association between
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Kmskal-Wallis. p = 2.8e-11
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Days of hbspitalization

The vast majority (753
ns patients) entered the
' project directly. Of the
remaining 76 patients,
52 patients were
suspended once, 13
patients suspended
twice, 8 patients
suspended three times,
and 3 patients suspended
four

times. The mean fasting
time was 2:50 + 0:32 h,

80-89

Age Groups (Years)

with the shortest time
being 1:20 h and the

Figure 2: Boxplot of hospitalized days by age group

longest fasting time of
4:00 h. Using the

categorical variables. In all tests we adopted a 5%
significance level.

3. Results

Eight hundred and seventy patients patients were
admitted of both sexes, with femur fracture, out of which
829 patients fulfilled the criteria to participate in the
study (Figures 1). Five hundred eighty-three (70.3%)
female patients and 246 (29.7%) male patients
underwent different types of surgical correction of the
femur. Demographic data for different age groups of
patients are shown in Table I. One hundred and forty-
five elderly people between 60 and 69 y old, 116
between 70 and 79 y old, 328 between 80 and 89 y old,
166 between 90 and 99 y old and 74 had more than 100
y old, being the oldest with 112 y old. Forty patients had
physical status ASA |, 698 patients ASA Il and 91
patients ASA II.

The major pre-existing illnesses in the 789 patients in
elderly patients were as a result of arteriosclerotic,
cardiac diseases and diabetes. Of the 829 patients, only
11 (1.32%) were referred to the ICU due to surgical
problems. There were no problems related to anesthetic
management.

Kruskal-Wallis test, no
significant difference was observed between fasting
times in all groups studied (P = 0.083). This behavior
with the reduction of fasting time reflected on the
presence of thirst in only 10 elderly people and no reports
of hunger.

The mean length of hospital stay was 10.2 £ 7.1 days,
varying from one to 51 days. Using the Kruskal-Wallis
test, it was shown that the shortest length of stay was
obtained with the oldest group (Figure 2). The
cancellation of surgery, the time of fasting, the presence
of hunger and thirst in the different age groups are shown
in Table 2.

All patients underwent spinal anesthesia in the sitting
position and there was no need for supplementation with
general anesthesia. The needles used were 25G Quincke
in 139 times, 26G Quincke in 349 times, 27G Quincke
in 341 times, all without introducer. The average dose of
0.5% isobaric bupivacaine was 9.62 + 1.85 mg, with the
lowest dose used being 6 mg and the highest dose being
15 mg. The doses used in the different age groups of
patients are shown in Table 3. There was significant
differences in the isobaric bupivacaine doses in the
different groups of patients (P = 0.000048) (Table 3).

The cephalad dispersion varied between T12 and T5, in
all patients. (Figure 3). Eight hundred and nine patients

Table 1: Demographic data

Variables 60-69 y 70-79y 80-89y 99-99y 100/+y P-value
(S (n =116) (n =328) (n = 166) (n=74)

Age (y) 64.54 £2.75 75.30 £2.85 83.92 £ 2.56 93.17 £ 2.56 102.24 £2.35 0.0000 *

Weight (kg) 63.96 £10.21 63.41+1055 63.85+11.87 61.31+10.70 58.82+14.44 0.0005*

Height (cm 159.70 £9.08 157.97+8.45 158.69+9.74 158.29+8.97 154.42+9.51 0.0029 *

Gender: F/IM 85/ 60 86 /30 237191 111/5 64 /10 00003 **

ASA 1711/ 15/128/2 7/105/4 5/281/42 9/124/33 4/60/10 0.0000 **

*Test Kruskal-Wallis; ** Chi-square test; Data presented as Mean = SD
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Variables

| 80-89y

| 100/+y

Table 2: Days of hospitalization, number of suspensions of surgery, time fasting, incidence of hunger
and thirst in different age groups

| 60-69 y

| P-value

(n = 145) (n = 328) (n=74)
Hospitalization (d) 1045+7.24 10.53  7.66 ] 11.37+7.73 952+548 559453 & 0.0000
Cancelled (n) 12 10 36 3 0 0.1200
Time fasting (h) 2:49+0:32 | 247 +0:31 2:54+0:30 | 2:51+0:33  2:42+0:35 | 0.0630"
Hunger ] 0 0 0 1 0.0000 **
Thirst 1 1 7 1 0 0.3769 **

*Test Kruskal-Wallis; ™ Chi-square test;, Data presented as Mean + SD

Table 3: Doses of isobaric bupivacaine, blood transfusion, bradycardia, and hypotension in different age

groups
Variables | 60-69y | 70-79y | 80-89y  99-99y | 100M+y ' P-value

| (n=145) | (n=116) | (n=328) | (n=166) L (n=74) _
Bupivacaine (mg) 079+210 972+1:80 967+156 977+200 864204 | 0.0000"
Blood transfusion (n) 14 11 26 38 5 0.0000 **
Bradycardia (n) 1 1 0 2 0 0.3757 **
Hypotension (h) 3 7 15 8 3 0.6002 **

*Test Kruskal-Wallis; ™ Chi-square test; n = number of patients

Table 4: Block duration, time to feeding dextrinomaltose in PACU, duration of stay in the PACU,
time of oral food reintroduction in the ward and the duration of analgesia

Variables | 60-69 y L 70-79y | 100/+y | P-value
(n=145 | (n=116) (n=74) '

Surgery duration (h)  1:55+0:35 | 1:50 +0:29 | 1:56+0:37  1:47£0:31  1:28+0:30 | 0.0000 "
Duration spinal (h) 251+ 0:41  2:51+0:34  2:54+0:35  2:48+0:40  2:33:0:44  0.0069 *
CHO PACU (h) 1:33+0:40 | 1:33+£0:41  1:39+0:47  1:47+0:55 1:42:0:48 036"
Time PACU stay (h)  2:00 £ 0:44 = 2:00+0:43 | 2:06 +0:49 | 2:05+0:47 @ 2:04+0:42 | 077"
Food (h) 6:30 £0:58  6:09+1:01  6:18+1:02  6:21+1:04 6:08+1:01  0.045"
Analgesia (h) 22+ 4 2114 22+4 2213 22+ 3 0,78 ™"

*Test Kruskal-Wallis; ™ Chi-square test; Data presented as Mean £ SD

had complete motor blockade, and twenty patients had
grade 2 motor block.

All patients received 500 mL of 6% hydroxyethyl starch
in 0.9% sodium chloride and Ringer Lactate solution.
Ninety-five patients (11.4%) received blood transfusion
during surgery. Arterial hypotension occurred in 36
(4.3%) patients, and was easily treated with only one
dose of ethylephrine. Bradycardia occurred in 4 (0.4%)
patients, treated with a single dose of atropine 0.50 mg
(Table 3).

Table 4 shows the mean duration of the surgery, mean
duration of spinal block, administration of
dextrinomaltose in PACU, length of stay in PACU, and
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time to reintroduction of food in the ward. Patients'
analgesia was performed with a lumbar plexus block.
Before surgery, 489 neurostimulator blocks were
performed (484 inguinal and 5 psoas) and 340 after the
end of surgery (180 inguinal and 160 psoas), with a mean
duration of analgesia in the 829 patients was 22 + 6 h.
Data relating to the different age groups are shown in
Table 4.

One patient required the use of a urinary catheter in the
PACU, and one patient used a surgical drain due to
bleeding, having been referred to the ICU. Postoperative
delirium was noted in 16 patients. Nausea or vomiting

Open access attribution (CC BY-NC 4.0)
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No. of patients

Cephalad spread of the spinal solution

fractures in the elderly. The
implementation of the
100 years old ACERTO Project was
supported by all concerned at
the CHM in that period.°

Almost every anesthesiology
society in  the  world
recommends two-hour fasting
for liquids without residues
and a light meal without fat for
six hours. However, this
conduct is not followed by
most  professionals,  who
require fasting for more than 8
h. Another important aspect is
that the conventional fasting
time is often prolonged due to
delays in the surgery, non-

Figure 3: Cephalad spread of isobaric bupivacaine in different groups

availability of the concerned
staff or materials, among other

occurred in only two patients. Eleven patients were
transferred to the ICU, all due to surgical problems.

After being referred to the ward without intravenous
hydration, none of the patients required hydration due to
a drop in blood pressure and accepted oral feeding very
well. The 820 patients transferred from PACU directly
to the ward and were ready for hospital discharge on the
first postoperative day. Hospital discharge for residency
depended on the CHM Social Service. There were 17
deaths at home in the first month after surgery.

4. Discussion

This study aimed to implement the ACERTO project in
order to improve the results of the orthopedic patients
accelerating their recovery after the operation. The
success of this project depended upon a multidisciplinary
team and multimodal methods aimed at optimizing the
patient's passage through the hospital, in order to
accelerate postoperative recovery, reduce complications
and morbidity and mortality. The result in 829 elderly
people in this study showed a decrease in surgery
postponements, length of stay, decrease in fasting time,
surgical time, and time to dextrinomaltose feeding in
PACU, decreased length of stay in PACU, decreased oral
refeeding time, without the use of a urinary catheter and
drain, and better quality of postoperative analgesia with
less opioids, resulting in changes in previously used
anesthesia protocols.*

At the CHM there was no MRI, echocardiography or
ultrasound for regional anesthesia, and no orthopedic
residents. Thus, the preoperative meeting between the
orthopedic  surgeon, the geriatrician and the
anesthesiologist was of paramount importance for
changing the routine of surgical procedures for femoral
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causes. In a previous study
with elderly people with femor fractures, the mean
fasting time was 13:38 h before the implementation of
the ACERTO Project and 2:48 h after the
implementation, with a decrease of 82% in this time.*! In
this study with 829 old patients the mean fasting time
was 2:50 h, with the shortest time being 1:20 h and the
longest fasting time of 4:00 h, similar to other
studies.101!

The absence of a strict hospitalization protocol and
surgery results in the suspension of the surgical
procedure on the scheduled day. Of the total of 829
patients, 753 entered directly into the project, with no
suspension of their operation. All of suspensions were
due to availability problems of surgical material. No
patient was postponed by the anesthetic team.

The lower dose of the anesthetic drug used reflected in
significantly less spread of anesthesia, with less motor
block and shorter PACU stay, being sufficient for
surgical correction of hip fractures.'? The knowledge of
the orthopedic team allowed the isobaric bupivacaine
dose to be administered according to the proposed
surgery and the orthopedic surgeon scheduled for the
surgery. Thus, the low dose resulted in a low incidence
of easily reversible arterial hypotension (4.3%) and
bradycardia (0.4%). The use of 500 ml colloid (6%
hydroxyethyl starch) in all patients during the surgical
procedure contributed to a decrease in the incidence of
arterial hypotension, the same fact observed in hip
arthroplasty.*® With rigorous hydration and colloid use
in all patients, blood replacement was required in 95
patients (11.%), much lower than 17% in hip
arthroplasty,*? and 16.1% in another study.! In a recent
meta-analyses, using a generic inverse variance model,
including 28 prospective observational studies with
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31,242 patients, fewer complications (8% vs. 17%) were
demonstrated in patients who had early surgery.}* Early
hip surgery within 48 h was associated with lower risk of
mortality and fewer perioperative complications.® In a
previously published article, the time to perform the
surgery before the project was on an average 20 days
compared to 10 days after the implementation of the
ACERTO Project.” In our study the mean length of stay
was also 10 days. Another study demonstrated reduced
length of hospital stay and reduced mortality in six
months when surgery in the elderly was performed
within 48 h. In the Brazilian Public Health System (SUS)
performing surgery within 48 h is very difficult, due to
the scarcity of surgical material.

Waiting for surgery for more than seven days, due to the
absence of ICU bed and the concurrent surgical risk
contributed to the increased length of hospital stay and
the mortality rate.’ In our study, the surgical risk
assessed by the cardiologists was not considered, and
was replaced by the meeting between the treatinf
physicians with excellent results.

The average use of 9.63 mg of 0.5% bupivacaine isobaric
for spinal anesthesia resulted in an average duration of
spinal block motor block of 2:50 h, allowing
maltodextrin to be started orally around 1:39 h after the
end of the operation in the PACU, corresponding to a
stay in the PACU, on average, of 2: 03 h. The use of
maltodextrin did not cause nausea and vomiting and
allowed the reintroduction of the free diet, just 6:18 h
after the end of the surgical procedure. Early refeeding
has potential benefits for patients, such as early
discharge, lower incidence of infectious complications
and reduced costs.’® This study showed that, in
orthopedic surgery, early refeeding did not cause an
increase in the incidence of nausea and vomiting.

Pain relief after a surgical procedure is a prerequisite for
a quick recovery, being a fundamental part of the success
in the implementation of a hospital discharge
acceleration project. Thus, this project used a protocol
involving regional anesthesia, both for the operative act
(spinal anesthesia) and for perioperative analgesia
(lumbar plexus block), with a decrease in the use of
intrathecal opioids, which are associated with the
appearance of nausea, vomiting, itching and drowsiness.
Pain control is undoubtedly the most important aspect
that stimulates all postoperative care in each team
member multidisciplinary. This control was achieved
with lumbar plexus block with a mean duration of 22 h.
Thus, analgesia started in most cases before entering the
OR.16'17

5. Conclusion

With the aging of the world population, the incidence of
femur fractures is increasing rapidly, generating
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important health problems worldwide due to a high
mortality rate. It has been shown that with good
perioperative care, the best results are obtained with
early surgery in the elderly with femur fractures.

Close cooperation between different departments of a
hospital will enable the application of a fast-track project
to avoid undue delays in orthopedic surgery in the
elderly with better outcomes.
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